Matrix metalloprotease triggered delivery of cancer chemotherapeutics from hydrogel matrixes.
Glioblastoma multiforme (GBM) is a highly advanced and invasive brain tumor due to which current treatments cannot completely treat GBM or prevent recurrence. Therefore, adjunctive treatments are required. As part of the invasive and angiogenic nature of GBM, it has been well established that matrix metalloprotease-2 (MMP-2) and MMP-9 are overactive. To better treat GBM using chemotherapy, we have designed a hydrogel-based delivery system that can control the release of drugs based on the activity of MMPs. A model chemotherapeutic agent, cisplatin (CDDP), complexed to an MMP substrate (peptide-linker) was incorporated into poly(ethylene glycol) diacrylate hydrogel wafers having different poly(ethylene glycol) chain lengths (M(n) approximately 574 and 4000). Hydrogel wafers were studied for physical characteristics and drug release in the presence and absence of MMPs. There was a substantial increase in CDDP release for the poly(ethylene glycol) 4000 hydrogel indicating that this chain length provides a mesh size that is sufficient to permit MMP activity within the hydrogel. CDDP bioactivity increased when the cell media was spiked with MMPs (0% cell survival) in case of the longer chain length as compared to in the absence of MMPs (approximately 50% cell survival). The results suggest that this system can be used for selective, local delivery of drugs where higher amounts of the drug are released in response to metastasis, angiogenesis, and invasion-promoting proteases. This strategy may prove to be a novel and effective method to overcome inadequacies in current controlled drug release systems.